REVISED |1/98; BEND DIMENSIONS OF 4il BAR CHANGED.

FWH302.501

o
BILL OF REINFORCING FOR ONE HEADWALL 30% SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
gx 10 BXE FX 6 gx s BX 4 6xe 6x 6 §X 5 BX 4 6X 3
LocATION SHAPE | BAR o, T LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | No. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT.  NO. | LENGTH [WT. | N0, | LENGTH [WT. | No. | LENGTH [WT, | %
FENCE ANCHOR Sta| 2 | 31 | 1| 2 | 31 |12 |30 |12 | 31 |12 |31 |12 | ¥ |12 | ¥ |12 31 |12 |31 |12 |31 |15
WINGWALL,BFH. o i | |45 32| 1 31 (25 1 | 2¥3 (20| | | 251 |07 | & |20~ 14| 1 | 37 (25| 1 | 23 |20 | | 251 |17 | | |2~ |14 1 | 1§49 |1 |40l
WINGWALL, BFH. s w2 | || -1 23| 1 2810 19 1 | 221 |5 | | | 196 | 13| | | (6=4 |0 | | 28710 |18 | | | 221 |45 | | | 1996 |13 | | &4 0| 1 | 1% 9 |2
WELL 85 A s | 149 e | 19 PR 5 | s 2 |3 o | 149 PR 5 2 |3
FHL 3 0 158 0 0 0% 0 38 2 0 |0l 5% 0 38 201 u-g 10| 43
' VAR | 400 VAR | 351 VAR | 274 VAR | 231 iR | T VAR | 35 VAR | 274 VAR | 2341 VR |
s |1 6 PR BT , i o |1l R 5 e 5 1o
WINGUALL, BFH. s b4 122 079 04 0 30 0 |8 0|19 oM 030 08 1[I0 |8 | 404
! VAR | 53 VAR | 275 VAR | 92 VAR | g VAR |yt VAR | 715 VAR | a1 VAR | g VAR |-t 52! -
WINGWALL, PP M. C 05 | || 45-00 50| 1| 31— (39| 1 | 293 |3 | | | 25-1 |26 | |20~ |22 | | | 3r-1 |39 | 1 | 293 31| 1 | 25-1 |26 | |20-0 |22 | | | 169 | 17|55 :
WINGWALL, F.FH. S Sob | || 351 31| I 28710 |30 | | 221 |24 | | | 196 |20 | | =4 |17 | I |26-10 |30 | | | 22-7 |24 I | 196 |20 | | 16=4 | 7| | | 13-3 | 14| 506
B I A I T ST B T O P 7 PP PR T A L I PP I S R PP P
WINGUALL, F.FH.
, VIR | 400 wR | % R | R | Y R | 510 WR | 5%, WR | % VIR | 59 R | g1 R |
we | L 10 e P w5 e e T s &S m T S w es w2 %o we
WINGWALL, FLFH. 5
’ ViR | % WR | 5% | 0% R | gl R |10 WR | 1% wR | 18 VIR | (6 VIR R |0
27 27 27 27 1 21 27 27 27
I 35 2 2 18 3 % 18 14
WINGHALL, F.FY. 4l 0 208 0 155 0% 07 0|5 70 [155 0 % T T 5 0139 | 4cl . g
) ViR | ('S ViR | 1S ZC R | 19 wR | 1% W | g% wR | 419 wiR | 1% VAR R | 19 2-10} LENGTH l
2| 28 % | 28 w0 | 28 .| 78 | 28 % | 28 w0 | 28 28 i o | 28 T
WINGWALL, FEV. s 42 T0 |16 0 116 0% 0 60 0|4 0116 0 7 060 “ 70|27 | 4c2 . .
) ViR | 0% ViR | (0% [ZS e | 18 wR | 1 W | g% WR | g1% wir | 1% VAR R | 10 : 2 |
WINGWALL, FE.V. ¢ 43| 2 w6 |15 1 | 9% |6 2 | 16 |10 2 | &6 |3 2|56 |71 | 96 |6 2 | 76 10 2 &6 |9 2 T ae |34 = =
WINGWALL, F.FY. s 43| 2 |6 |15 1 | 9% |6 1 | 16 |5 | | &6 |4 I | 56 |4 1 | 96 6| 1 | 16 | 5| I | &6 4 1 4 2 | 46 |6 43 | 0%
WINGHALL, BFY. U 5c4 | ViR 5 s R s i s " s e S e s e %o | R %o | i AN CRre. 28
a1l 41l 41l -1l -1l -1l a1l 41l -1l
: : : . . . : : : 4b1,2,3,4,4505,6,7,8,46 4,5
I TR B T B S RS I R O O T B S U I T e S S NS S T R S i 8 s A
WINGHALL, BFY. 5 505 ,
) iR | 0 viR | 310 R | 510 R | 0 v | 5 Ih v | Ih v | D viR | 310 VIR R | 0
MR 7| 2 9-1 5| 97 A A 2 | 9 5| o T 1 3| 9 -1} LENGTH
WINGHALL, BF.Y. L 506 o) 0 2% 0 168 0 0| 0 (2% ™ 168 N 001 0|29 | 5c6
) VIR | gt VIR |09 R |19 R |19 VR | 0 VR |yt VIR | 5% wR |19 R oG R | 419
AR P e P B L B e B B P T B P T B PPV Y e P B St P DY T TS
WINGUALL, B.F.V.
. s ST VIR | 1S VIR |1 R |19 ICRIS VAR | (6T 0y WR |5 ViR | 5 viR | T8 R | o0 R | gl 5c7
WINGWALL, BF.Y. ¢ 58 | ol | 106 |230| 15 | 06 42| - | - | -| - - - -l e e - - R e R e R - | -5 e
WINGHALL, BFY. s 56 | 14 | 10-6 (153 8 | l0=6 |88 - | - | -| - - - -le 0% || - - R e B e R - | -5 £
WINGHALL, BFY. 569 | 2 | 056 32| | | U35 |14 2 |16 |24 2 | l0-6 |22 2 | ¥6 (20| | | 136 |4 | 2 |6 |24 2 | l06 |22 2 | 96 |20| | | 8-6 |9 |53
WINGWALL, BF.Y. s 569 | 2 | 156 32| | | 036 |4 1 | w6 |12 1 |16 |1 | | ¥ |10 I | 1¥6 |14 1 | we |12 | |16 |0 | | 36 |10 2 | 86 | 18|53
APRON, LONGIT, B0TT. 4l | 5 | 267 |89| 5 220 |13 5 | 174 |58| 5 | 15— |50| 5 | (-3 |43 5 | 22-0 |13| 5 | 174 || 5 | 157 |50| 5 | 129 |43 5 | 106 |3 | 4dl .
APRON, LONGIT,B0TT. ¢ a2 | 3 | 391 |719| 3 | 34 (63| 3 |23 (41| 3 | 19-0 |38 3 |- |30 | 3 | 34 |63 | 3 | 23-1 |41 3 | 19-0 |38 3 |40 30| 3 |10-1 |22 | 4d2 :
APRON, LONGIT,80TT. s 43 | 3 | 308 |6l | 3 | 245 (49| 3 | lg4 |37 3 | 1553 |31 3 | -3 |25 | 3 | o4-5 (49| 3 | \g-4 37| 3 | U5-3 |31 3 | 12-3 (25| 3 | 93 |19 |4d3 T 2| - _ 02
APRON, LONGIT,, TOP 6fl | 6 | 27 [319] 8 | 20-0 264 8 | 174 |208] & | 15-1 |8 | 8 | -9 153 6 | 22-0 |198| 6 | 174 |15 | 6 | 15- |13 6 | 12-9 |15 6 | 106 |9 |6fl B 52 E
APRON, LONGIT. 0P R I A T A T e T e e P e e Y e PP B T A P S B Y I PR PR Y8 ” D=3 ¥ =
., . % .
d d VIR | 3% wiR | (6 7S |0 R | 1Y WR | gl R | (5% vir | 1% R | g 5fa 4
57 72 4710 51 51 72 4410 5-1 0| e
5 3 3 2 5 3 3 2 » Pl D\MENS\ONS ARE 0UT T OUT. BN
APRON, LONGIT, TP~ 613 135 T0 89 047 0 3% 0|2 T0 |89 o 4 o % 0 (2 1| 66 |10 6f3
h , ViR | (6 7S |09 wR | 1% VR | (610 iR | (518 vir | 19 R | 10 D = PIN DIAVE
APRON, LONGIT, TOP ¢ 674 T 0 |37 (6| 1 | 293 44| 1 | 25-1 |38 1 |20~ |30 | | | 307 |56 | | | 293 | 44| | | 25-1 |38 1 |20~ |31 | | | 169 |25 |64 56,789 5t
APRON, LONGIT,TOP & 65 550 1 28710 43| | | 2271 |34 | | 196 |29 | | =4 |25 | |28-10 |43 | | | 22-7 |34| | 196 |29 | | 14 |25| | | 153 | 20|66 e
PARAPET, VERTICAL 4l 0T | 64 (12|02 | 64 |12 11 | 64 |12| 11 | 64 |12| 03 | 6-4 |55 13 | 64 |5 | 15 | 6-4 |5 | 13 | 64 |55 13 | 64 |55 4l
PARAPET, HORIZONTAL 7l T84 9% [T 4 [9-6 [T 4 | S Tl 4 [ 9% T8 4 | 73 89 4 | 73 58| 4| 73 59 4| 13 |89 4 | T3 |56 7 HEADWALL NOTES:
APRON, TRANS,, TOP 6l 6| i Lin e 02 e o i o 92 & o 8215 e 89 1w i 59 1o e R o 59 ool em THIS HEADWALL IS BASED ON A 3:l SLOPE NORMAL TQ CENTERLINE OF ROADWAY.
10-11 10-9 10-8 10-9 -9 8-7 8-7 8-1 8-7 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
w0 10711 PR ] s | 109 §-11 5 | 89 PREE] g | 88 6 | 89 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH 4 3/4°
APRON,TRANS,, TOP 6m2 644 T0 43 028 T0 209 0 |145 0 |400 256 0195 139 T0 88 | 6m2 DRESSED AND BEVELED STRIP.
VIR | (619 [ R | wR | (5% e |l wR |1 ViR | (19 [Z: R |0
: . : ! : : . - . ALL REINFORCING IS T0 BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
APRON, TRANS.,TOP 6m3 8 4 | 122 |73 4| W0 |66 4 | 104 62| 4 | 90 |59 3 | 10 9 3| 95 42 3|80 |40 3| &2 |31 3| 18 |35 em S POLRED. ALL SLAB AND FLOGR REINFORCING STEEL IS TO BE SUPPORTED
o | 4 43 0| 3 o | 3 6| PR o | PR o | 1 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
APRON, TRANS.,B0TT. 64 2 gk T R N R N R AR 88 &l 10 oz % T0 (s Bl T0 (se B 0|33 eme AS OUTLINED IN THE STANDARD SPECIFICATIONS.
145 -3 10-4 9-0 12" 9-5 8-0 6-8 54 CLEAR DISTANCE FROM_FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2'
CURTAIN, HORIZONTAL Ep! S8 4 | 98 98 (56| 4 | 9B (58| 4 | 41 |58 4 | T4 |44 4 | 14 T4 4] 4 | T4 44| 4 | T4 |44 epl UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE 10 THE BOTTOM ENDS OF
CURTAIN, HORIZONTAL L 6p2 144 4 | 200 16-0 |9 4 | 140 |84| 4 | 120 |12 4 | 20-0 |120| 4 | 1670 4-0 84| 4 |20 72| 4 | 1070 |60 | 6p2 VERTICAL BARS SHALL BE 3 INCHES.
CURTAIN, HORIZONTAL s 6p3 B4 | 4 |10 9B |58 4 | 8B |52 4 | -8B |46 4 |10 |11 | 4 | 98 88 [5| 4 | 18 46| 4 | 6-7 |40 |ep3 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
WING SLOPE,BOTHF. L 65! 24 2 | 80 8-0 24| 2 | 80 [24| 2 [ 80 [24] 2 | &0 [24| 2 | 8-0 8-0 24| 2 | §-0 [24] 2 | -0 [24]6sl SOA';LZ%';T';&RL‘;‘ELTS (%EAQSD'%'F&B A’;’;EELS)T‘[%UAJGE‘DTUTDUWW%SZj(dlz BEYOND
WING SLOPE, BOTH F. s 652 a2 -1l G-l 21 | 2 |-l 20| 2 |6~ |2l | 2 | 6=l |2l | 2 | &Il 6ol 21 | 2 | 6-ll |2l | 2 |-l |2l |62 V1%, “BF4" AND "6 5" ESTINATED TO PROJECT INTO END SECTION”
WING SLOPE,BOTH F. L 653 8 2 | 322 %1 (1| 2 | 194 s8] 2 | 150 (45| 2 |2 @ 2 | 231 194 |58 2 | 150 |45 2 | 109 |32 6s3 OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
WING SLOPE, BOTH F. S b5 % 2 | 254 18-10 |57 2 | 57 41| 2 | 123 |31 2 | 254 |16 2 | 1810 57 41| 2 | -3 37| 2 | 90 |21 | 6st THE "LENGTH COLUNN REFLECTS TOTAL NUMBER OF FEET NECESSARY
WING SLOPE,FF ¢ 655 ARREE B-10 43| 1 | 2479 37| | | 20-3 |30 | | 35 |5 | | | 28-10 -9 |3 1 | 2073 |30 1 | 162 |24 | 6s5 TD MEET THESE REQUIREVENTS.
WING SLOPE,F.F s 656 5001 | 296 250 |3 | | 19-9 |30 I | 165 |25 | | 296 |44 | | 230 19-9 (30| | | 65 |25 | | 32 |20 6s6 .
CURTAIN, VERT. 5t 208 2| 6-li 65 |12 16 | 65 |I07| 13 | 65 |87 20 | 6-I 144 15 | 6-5 65 (87| Il | 65 |14 8 | 65 |54 5fl w b STANDARD DESIGN
REINF. STEEL 4171 Ibs. 2810 lbs. 2316 Ibs. 1849 lbs. 3900 Ibs. 2586 Ibs. 2117 Ibs. 1679 Ibs. 1262 Ibs.
ESTIMATED PARAPET 2 | | 3 - FLARED W‘NG HEADWALLS
QUANTITIES 32 28 i1 139 313 202 162 128 a6 = %
ONE HEADWALL |CONCRETE | WINGWALLS 108 | cuyd. cu. yd. cu. yd. cu.yd.  |10.8 cu. yd. cu. yd. cu. yd. 3.0 cu. yd. 1.8 cu. yd. S 5 o
FOOTINGS 208 191 85 65 29 <8 REINFORCED CONCRETE BOX CULVERTS
2T 3
g e g e i
' = . a
AN ALLOWANCE OF 2-0 FOR LAP. \.siENDDRS\EVQ‘%%%FOR GENERAL INFORMATION, SPECIFICATIONS, g ’é = |OWA DEPARTMENT OF TRANSPORTATION
SUBSCRIPT L DENGTES LONG WING, < 3
SUBSCRIPT S DENTES SHORT WING. - MAY , 1987 FWH 30-2-87




